Background. Self-rated health (SRH) shows strong associations with measures of health and well-being. Increasingly, studies have used self-rated mental health (SRMH) as a predictor of various outcomes, independently or together with SRH. Research has not firmly established if and how these two constructs differ. We sought to characterize the relationship between SRH and SRMH, and to determine how this relationship differed across subgroups defined by sociodemographic and health-related characteristics.
Introduction
Self-rated health (SRH) has been shown to be an important predictor of health and well-being, having associations with a variety of health outcomes including mortality, health care utilization, and functioning. 1, 2 The standard item used to measure SRH asks How would you rate your health in general? with response options of excellent, very good, good, fair, and poor. This framework has been extended to a similar question regarding self-rated mental health (SRMH), In general, how would you rate your overall mental health? Less is known about the properties and associations of SRMH, in particular its relationship with SRH.
There has been an increasing use of SRMH in epidemiological and health services studies. It has been applied as a measure of individual health need and of symptom burden. 3, 4 Studies have examined the relationship between SRMH and other mental health measures or conditions, 5, 6 physical health problems, 7, 8 social determinants of health, 9 and use of health services. 3, 10 This work has not examined in detail how SRH and SRMH are related.
To date, there has been one review published on SRMH, 11 which examined 57 studies that utilized SRMH, usually as a covariate rather than the object of investigation. This review found that SRMH was moderately correlated with various mental health scales that assessed psychological distress, depression, and general psychiatric symptoms. It also indicated that poor SRMH was associated with increased service utilization, less satisfaction with mental health services, and more physical health problems. Some of the studies reviewed controlled for SRH, and others did not.
One of the studies included in this review discussed the association between SRH and SRMH. Fleishman and Zuvekas found that both SRH and SRMH have independent associations with measures of physical and emotional role functioning, 12 but SRH has a stronger association with physical role functioning and SRMH has a stronger association with emotional role functioning. The researchers concluded that SRH and SRMH were more strongly correlated with each other than with any of the physical or emotional role functioning measures (r=0.54). Only one other study (which was not included in the review) has addressed the contribution of SRMH to self-rated overall health. In work by Levinson and Kaplan, 13 both self-rated physical and mental health were more important in predicting self-rated overall health than other health status indicators, including comorbidities, mental disorders, and disability. Nevertheless, SRMH was twice as impor-
Significance for public health
Self-rated health (SRH) has become established as a general measure of health status, but less is known about self-rated mental health (SRMH). Recent epidemiological studies have included self-rated mental health (SRMH) without scrutinizing its properties and in particular its relationship with SRH. In a large dataset of Medicare recipients, we found that self-rated mental health was consistently rated better than self-rated health, across all patient groups. None of the sociodemographic or health factors we examined accounted for this discrepancy. Self-rated mental health seemed to be more resistant to the effects of medical illnesses and functional impairments than was self-rated health. This points to a likely difference in how people formulate and differentiate between their mental and general health, with mental health being seen as more separate from other health factors. These findings encourage caution in the use of SRMH in analytic models, especially if included simultaneously with SRH.
Article tant in predicting self-rated overall health as was self-rated physical health. The authors concluded that the mental component in the self-rating of overall health is stronger than the physical one. This work suggests differences in the underpinnings for two self-rated health measures, but does not clarify the relationship between SRH and SRMH. Prior research has therefore not established systematically whether SRH and SRMH represent different constructs, and exactly how they differ. Missing from the analyses are straightforward descriptive results that compare the responses to both questions. How often do people say their SRMH is the same as, better than, or worse than their SRH? What sorts of individuals describe SRMH as being better than SRH, and vice versa? Correlation and regression coefficients usually fail to account for this relationship.
Because it can be difficult to represent and discuss the relationship between two self-report variables, we propose a simplifying analogy. SRH asks about general health, which is assumed to include various subcomponents, including a mental one. This is a part-towhole relationship, using two subjective ratings. A similar relationship exists between a diner's ratings for (1) the dinner as a whole, and (2) dessert (or some other subcomponent of dinner). Fully characterizing the ratings for dessert requires comparing them to the ratings for the entire meal and vice versa. Looking at both variables can answer general questions about the influence of one rating on the other. For instance, how frequently people perceive dessert as better or worse than the meal as a whole, how often the ratings are identical, or if a poor dessert ruins dinner. Such an analogy illustrates the modeling challenge, and helps to clarify a limitation inherent in the part-to-whole relationship, namely that the two self-rated health questions do not differentiate between parts: physical (but not mental) and mental (but not physical) health. To characterize the relationship between the two self-rated health items, we sought to ascertain the relative responses (better, same, or worse) between SRMH and SRH questions among a large group of Medicare recipients. We hypothesized, based on previous research, that there would be a strong association between SRMH and SRH, and that any differences between them would not be skewed (i.e. that one would not be consistently rated better or worse than the other). In addition, we hypothesized that subgroups defined by sociodemographic and health characteristics would show different patterns in the comparative ratings of SRMH and SRH. Prior studies did not give strong support for hypothesizing a specific direction to the relationship in subgroups.
Materials and Methods
Data came from one wave of the Consumer Assessments of Healthcare Providers and Systems (CAHPS®) Survey, administered in 2012 (Cohort 13). Participants were enrolled in one of several the Medicare Advantage (MA) programs, which provide private health insurance to about 30% of Medicare beneficiaries. Every year, each of the MA contracts surveys 800 randomly-selected respondents. The 12-page core survey was sent by mail, with phone follow-up for non-responders. Spanish-language surveys were sent to those who returned a postcard indicating this preference. The average age of the sample was 72.8 years, and 55.5% were female. 13% indicated non-white race, and 52.5% reported some college education. Additional, detailed information about survey methods, composition of the cohort, and nonresponse patterns have been published elsewhere. [14] [15] [16] [17] [18] 13 .7% of the MA recipients were younger than age 65, based on disability status. We included them in the analyses because we could not assume that either disability status or age would influence the relationships in question. We assumed that differences in this group would appear in stratified analyses.
Measures Self-rated health
The SRH item asked, In general, how would you rate your overall health? with responses of Excellent, Very Good, Good, Fair, or Poor.
Self-rated mental health
The SRMH item (which appeared immediately after the SRH item in the survey) asked, In general, how would you rate your overall mental or emotional health [emphasis retained], with the same response categories.
Sociodemographic characteristics
The CAHPS administrative dataset identifies respondent gender and age. The survey asked about highest education level (8 th grade or less; some high school, but did not graduate; high school graduate or GED; some college or 2-year degree; 4-year college graduate; and more than 4-year college degree), ethnicity (Hispanic or Latino origin or descent), and race (with a request to select one or more from White; Black or African-American; Asian; Native Hawaiian or other Pacific Islander; and American Indian or Alaska Native).
Health variables
Four other health-related variables which might be associated with differential response in SRH and SRMH were used to tabulate descriptive results.
Comorbidities were assessed asking the question, Has a doctor ever told you that you had any of the following conditions?, with responses for heart attack, angina or coronary artery disease, stroke, cancer other than skin cancer, lung disease, or any kind of diabetes or high blood sugar. These were summed to produce a comorbidity score ranging from 0-6.
Activities of daily living were assessed asking the question, Because of a health or physical problem are you unable to do or have any difficulty doing the following activities. The domains were bathing, dressing, eating, getting in or out of chairs, walking, and using the toilet. The response options were I am unable to do this activity, Yes, I have difficulty, and No, I do not have difficulty. Respondents who were unable to perform the activity or performed the activity with difficulty were coded as having an impairment. Individual impairments were summed to produce an ADL impairment score ranging from 0-6.
Health care utilization was assessed asking the question, In the last 6 months, not counting the times you went to an emergency room, how many times did you go to a doctor's office or clinic to get health care for yourself? Responses were none, 1, 2, 3, 4, 5 to 9, and 10 or more. The use of urgent services was coded as a binary variable and asked whether the respondent had an illness, injury, or condition that needed care right away in a clinic, emergency room, or doctor's office in the last six months.
Analysis
We excluded cases which did not include a response to both the SRMH and SRH items. If other parts of the survey were missing, each case was excluded only from the analyses that used those items. We cross-tabulated SRH and SRMH ratings to determine the distribution of responses across response categories. We calculated the Spearman's rank-order correlation. We computed the expected joint probability distribution, if SRH and SRMH were independent variables. The predicted joint probability distribution was calculated using a five-by-five 
Results
Surveys were mailed to 274,996 MA beneficiaries. A total of 118,444 surveys were returned. Of these, 114,905 included responses to both the SRH and SRMH questions. Figure 1 shows the unadjusted distribution of responses to the SRMH and SRH categories. SRMH showed higher scores overall. Table 1 is a cross-tabulation of the number of respondents within each SRH and SRMH category. The majority of respondents (64.6%) reported excellent or very good SRMH, while only 34.3% of respondents fell into the same SRH categories. The majority of respondents (62.5%) reported SRH to be very good or good. Additionally, the vast majority (78.7%) of those with fair/poor SRMH also had fair/poor SRH. In contrast, only 30.1% of those with fair/poor SRH also had fair/poor SRMH. Thus, most respondents with fair/poor SRMH also rated their SRH as fair/poor, but this reverse did not hold true. Figure 2 shows a side-by-side comparison. On the left is the predicted joint probability distribution, if SRH and SRMH were independent. On the right is the observed distribution. More than half of participants reported SRMH to be better than SRH, and few reported it to be worse. A far smaller proportion of respondents than predicted reported worse SRMH as compared to SRH (6.1% vs. 19.6%), more than predicted reported the same SRMH as SRH (38.1% vs. 22.3%), and a similar number reported better SRMH and SRH (55.8% vs. 58.1%). The Spearman's rank-order correlation for SRMH and SRH was 0.5063. Table 2 shows the comparative ratings based on subcategories. The second column indicates the prevalence of the variable. The third and fourth columns show the mean SRMH and SRH ratings within that group. Across all variables, the SRMH rating was better (lower number) than the SRH rating by approximately 0.5-1 point on the 1-5 scale.
The fifth through seventh columns of the table show the proportion in each group reporting better, the same, or worse SRMH compared to SRH. With only a few exceptions, more than half the participants reported their SRMH to be better than their SRH across all subgroups. With one exception (age <55 years), no more than 10% of the respondents reported their SRMH to be worse than their SRH. For the entire group, 55.5% reported better SRMH than SRH, 6.1% reported worse SRMH, and 38.1% reported it to be the same. Among the health-related variables, with greater numbers of comorbidities, IADL impairments, and visits to personal doctor there is an increased proportion of those with better SRMH compared to SRH. For example, across comorbidity levels, 45% of participants with no medical conditions reported better SRMH, but over 70% of those with three or more conditions did. Looking at the mean values for SRMH and SRH, there appears to be a larger change towards worse SRH compared to SRMH with worsening health status. For example, across comorbidity levels, the difference in mean SRMH rating between zero and three comorbidities was 0.5, while the difference in mean SRH rating between zero and three comorbidities was 1.1. In the table, similar but less dramatic trends can be seen with the other health or health service utilization variables (e.g., IADL impairments and visits to personal doctor).
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Discussion
We sought to characterize the relationship between self-rated mental health and self-rated health in a large group of Medicare recipients. We found that, across a variety of sociodemographic and health-related characteristics, the same basic relationship held: it was most common for SRMH to be rated as better than SRH and uncommon for it to be rated as worse. These results are contrary to our hypothesis, based on previous research, that one variable would not show consistently better or worse ratings than the other. Instead, the relationship was skewed towards SRMH being better than SRH (as seen most clearly in Figure 1 ).
Even without drawing general conclusions about the meaning of the variables or their relationships, this observation encourages caution in the analytical use of SRMH in conjunction with SRH. SRH appears to have a floor effect on SRMH (i.e. SRMH is only rarely worse than SRH), which complicates assumptions about the effects of mental health as an independent construct. This raises the concern that collinearity could distort the effects of variables in analyses using both SRH and SRMH. Conclusions drawn about effects of SRH or effects of SRMH in regression models that include both terms (i.e. that account for the other variable) would typically rely on the assumption that they are not highly collinear. Our analysis suggested that they are collinear, and in a skewed manner, which further complicates the interpretation. Thus, conclusions about the association of SRMH with other variables must thus be interpreted in light of their relationship with SRH.
Conclusions about the association of SRMH with other variables should also be interpreted with care given the absence of research about the psychometric properties of SRMH. Little is known about the validity and reliability of this measure, or how age may impact response over the lifespan. Some studies have suggested that SRH has significantly reduced predictive validity for mortality with increasing age, and in certain sociodemographic groups. 19 It is possible that SRMH may have limited validity and/or reliability in certain populations as well.
Several factors might explain the skewed distribution of responses. First, it is possible that people in general consider that they have better mental health than physical health. Despite the simplicity of asking such a question, we do not know of any surveys that have inquired about the relationship in this way (i.e. Do you think your mental health is better than your physical health?). Some studies have suggested an intriguing paradox in aging whereby increased age is associated with better mental health despite failing physical health. 20 As the majority of participants in the current study were aged 65 and older, the relationship between SRMH and SRH seen in the current study may be a reflection of this paradox. Suggested explanations for this paradox have included improved coping and emotional regulation, increased wisdom, and increased resilience. 20 Second, those with mental disorders or symptoms may experience prejudice, discrimination, or stigma which can lead to downplaying of symptoms. 21 It may be that participants were, in an effort to prevent stigma, unwilling to report poor mental health ratings as compared to overall health ratings. Third, mental health symptoms, such as depression, could introduce non-response bias. However, previous studies suggest depression would likely have a minimal effect on survey non-response. 22, 23 Fourth, mental health literacy may affect recognition of symptoms and impacts a participant's ability to identify the factors underlying mental health. 24 Not only may symptom recognition be a challenge, but the SRMH question itself, which asks respondents to rate dimensions of emotional and/or mental health, may be a more difficult to respond to than SRH, because it asks participants to evaluate two dimensions of health rather than a single dimension. Fifth, the construct of the SRMH and SRH items might be responsible for differences in response. State-dependent reporting bias, also known as reporting heterogeneity, posits that different populations or sub-populations may interpret questions differently, and thus have systematically different thresholds between different ratings of health. 25 Thus, a person's threshold for excellent SRMH may differ from another's and may also differ from their threshold for excellent SRH. Finally, placement order of questions and the presence of multiple health self-assessment questions within a single survey may impact how people assess their health. In a 2003 article examining data from CAHPS fee-for-service and managed care surveys, the Harvard Medicare Managed Care CAHPS Team suggested that placement of the SRMH variable immediately before the SRH variable influenced respondents by biasing ratings of their general health upward. 26 While all of these explanations may be contributing to our observed findings, we do not expect the latter three alone to account for the observed relationship between SRMH and SRH. We conclude that, within a large group of Medicare recipients, the overwhelming trend was for recipients to consider themselves to be mentally at least just as healthy as compared to their overall health. This is a somewhat unexpected finding, and deserves further attention. It comports with other recent research indicating that mental health does not deteriorate, and may even improve, during aging. 20 With some interesting exceptions, the subgroup analyses showed that, contrary to expectations, sociodemographic and medical factors seemed to have little association with the relative responses on SRMH and SRH items. One might reasonably conclude that the observed differences cannot be attributed to personlevel factors, and are instead general to the population. There were some unexpected differences between groups. More medical comorbidities, more IADL impairments, and more medical visits were associated with a greater likelihood of rating better SRMH than SRH. This was particularly pronounced in comorbidities, where 45% of participants with no medical conditions reported better SRMH, but over 70% of those with three or more conditions did. Based on the mean values for SRMH and SRH, it appears that this effect occurs through an exaggerated worsening of SRH compared to SRMH with worsening health status. In other words, SRMH seems to be more resistant to the presence of comorbidities, IADL impairments, or medical visits than is SRH. This may point to a fundamental difference in how people formulate and differentiate between their mental and general health, with mental health being seen as removed from other health factors. This challenges the assumption, described in the introduction, that SRMH is a proxy for these general health factors.
To return to the analogy made in the introduction, the comparable relationship between dinner as a whole and dessert would be explained by the finding, Generally dessert is ranked better than the meal as a whole, and no matter how bad the meal was, the dessert was no worse. Other ways to phrase this might be At least dessert is usually pretty good or If dessert is bad, the whole meal was just as bad or worse. The condition that is not found is, The meal was great, except dessert was bad. Building on the same dinner analogy, it seems that dessert (SRMH) was typically rated as better than the whole meal in total (SRH), regardless of the context in which the meal was served. This raises the concern about the validity of treating SRH as an aggregate of subparts. It seems illogical that we would see this relationship if SRH is made up of subcomponents (physical, mental, functional, social, or other domains) which are averaged to produce a total score. We propose that SRH has been validated as a global measure of health, rather than being a composite measure of different parts that are averaged out, and that further study is needed in order to clarify the relationship between different ways of assessing health status.
Our findings introduce a general question about how older adults might define successful aging. In one study examining if older adults expected to age successfully, as defined by high cognitive and physical functioning, more participants expected worsening general health and functional dependence than expected depression. 27 In other words, declines in mental health are not as frequently seen as a part of normal aging. Our results are consistent with this perspective, since with advancing age respondents seemed increasingly likely to describe differentially better mental than general health. One conceptual framework of successful aging that is quite consistent with our results involves three domains of health: physiological, psychological, and social. 28 This model supports the idea that successful aging can coexist with medical comorbidity in the presence of emotional vitality, social engagement, and/or spirituality or religious commitment.
Our analyses have several limitations. First, the response rate was low, with over 55% of participants failing to respond to both SRH and SRMH questions. Beneficiary characteristics associated with nonresponse in the Medicare CAHPS survey include age younger than 45 years or older than 84 years, urban dwelling, nonWhite race/ethnicity, and dual eligibility for Medicaid. 17 Second, the data is cross-sectional, and we cannot make any causal inferences about SRMH, SRH, and the other variables. Third, as 88% of participants were over aged over 65 years, conclusions drawn from our analyses should be limited to older age groups. Fourth, the data set does not include any measure of cognitive impairment. As age increases, so does the risk of cognitive impairment. Some data suggests that there may also be changes in meta-cognitive efficiency with increasing age. 29 Given that the majority of respondents were over age 65, cognitive changes could have impacted question comprehension and response. Finally, although we were able to look at the relationships between SRH and SRMH and physical comorbidities, we had no additional mental health measures to examine in the current study, such as symptoms of depression.
Conclusions
Most older adults in the CAHPS survey reported that their mental health was better than their general health. They rarely reported worse mental health than general health. This relationship did not seem associated with any particular sociodemographic or medical variables, and thus appears to be a general phenomenon. This finding encourages caution in the analytic use of self-rated mental health, and in particular adjustment for both it and self-rated general health. Additional research can help clarify the complex relationship between these variables.
